In this study we examined the association between job demands (JD), job resources (JR), and serum levels of a possible biomarker of stress, the pro-inflammatory cytokine interleukin-6 (IL-6). According to the buffer hypothesis of the Job Demands-Resources (JD-R) model, we expected that job resources-defined as job autonomy and social support from supervisor-might buffer the relationship between job demands, defined as emotional demands and interpersonal conflict with colleagues, and IL-6. Data from 119 employees in an Italian public healthcare organization (acute care hospital) were analyzed using multiple regression. In predicting IL-6, the interactions between emotional demands and JR and between interpersonal conflict with colleagues and job autonomy (but not social support) were significant, after controlling for the effect of age and gender. The association between JD and IL-6 was stronger for individuals with low levels of JR, so that levels of IL-6 were highest when JD were high and JR were low.
and serum levels of a possible biomarker of stress, the proinflammatory cytokine interleukin-6 (IL-6), in a sample of workers of an Italian public healthcare organization, an acute care hospital. More specifically, according to the buffer hypothesis of the JD-R model , 2017 Xanthopoulou et al., 2007) , we expected job resources (JR) to affect the association between job demands (JD) and IL-6, so that this association is stronger for individuals with low levels of JR, and the levels of IL-6 are highest when JD are high and JR are low.
| Inflammation as a biomarker of work-related stress
Some authors have proposed that inflammation and several inflammatory mediators, including acute phase proteins and pro-inflammatory cytokines, may be considered biomarkers of psychosocial stress (Hänsel, Hong, Cámara, & von Känel, 2010) . Previous research had shown that pro-inflammatory cytokines, the most important of which are IL-6, interleukin-1 beta (IL-1β), tumor necrosis factor-alpha (TNF-α), and interferon-gamma (IFN-γ), might be involved in the pathophysiology of many psychiatric conditions and clinical disorders in adults (Miłkowska, Popko, Demkow, & Wolańczyk, 2017) .
Interleukin-6 is a pleiotropic cytokine with hormone-like attributes that play a key role in several autoimmune and inflammatory diseases, vascular disease, metabolic abnormalities, and malignancies (Chen et al., 2017; Hunter & Jones, 2015; Narazaki, Tanaka & Kishimoto, 2017; Su, Lei, & Zhang, 2017) . IL-6 affects mitochondrial activities, the neuroendocrine system and neuropsychological behavior, and regulates the immune and inflammatory response (Hunter & Jones, 2015; Rohleder, Aringer, & Boentert, 2012) . Indeed, induces the production of the acute-phase proteins (e.g., C-reactive protein) but also regulates inflammation by inhibiting TNF-α and IL-1β production (Slavich & Irwin, 2014) . Additionally, promote the differentiation of Th17 cells, which produce IL-17, a pro-inflammatory cytokine that may contribute to chronic inflammation (Acosta-Rodriguez, Napolitani, Lanzavecchia, & Sallusto, 2007; Beringer, Noack, & Miossec, 2016) . Moreover, IL-6 also affects hematopoiesis, metabolism, and organ development (Su et al., 2017) .
Interestingly, IL-6 is a multifunctional cytokine that can simultaneously elicit distinct or even contradictory physiologic and pathologic processes. Recently, it has been proposed that this could depend on the cascades of signaling pathways, namely the classic and the transsignaling pathway (Morieri, Passaro, & Zuliani, 2017; Su et al., 2017) .
Interleukin-6 is controlled at multiple levels by microRNAs (e.g., let-7a), RNA-binding proteins (e.g., Lin28B and Arid5a), RNases (e.g., regnase-1), and clock genes, which regulate circadian rhythm (Hunter & Jones, 2015 : Masuda et al., 2013 Sugimoto et al., 2014) . Recent data provide evidence in humans for a circadian IL-6 rhythm in cerebrospinal fluid and a biphasic circadian pattern in plasma, with peaks roughly at 4 pm and 4 am (Agorastos et al., 2014) .
Physiological concentrations of IL-6 in serum are low, but they rapidly increase in response to physical and psychological stress (Hunter & Jones, 2015) . With respect to psychosocial stress, inflammation is considered a relevant pathway linking chronic stress, depression, and heart disease (Miller & Blackwell, 2006) , two disorders frequently associated with work-related stress (Ganster & Rosen, 2013) . Indeed, the exposure to chronic psychosocial stress (including work-related stress) is associated with chronic low-grade inflammation, which may be a mediator of the relationship between chronic stress and disease (Endrighi, Hamer, & Steptoe, 2016; Rohleder, 2014) . The Allostatic Load model (Juster, McEwen, & Lupien, 2010 ) offers a theoretical framework for understanding the role of IL-6, together with other pro-inflammatory cytokines (e.g., IL-1β and TNF-α), as a possible biomarker of WRS. According to this model, the real or anticipated exposure to a job stressor triggers the secretion of primary mediators (e.g., the stress hormones and pro-/anti-inflammatory cytokines), which if chronically activated may lead over time to allostatic overload and diseases (e.g., depression or cardiovascular diseases; Ganster & Rosen, 2013; Juster et al., 2010) .
In empirical studies, IL-6 was positively associated with job demands (Ramey, Downing, Franke, Perkhounkova, & Alasagheirin, 2012 ) and effort-reward imbalance (Bellingrath, Rohleder, & Kudielka, 2010 , 2013 and negatively associated with decision latitude (Theorell, Hasselhorn, Vingård, & Andersson, 2000) and job satisfaction (Amati et al., 2010) . Moreover, IL-6 is positively associated with both depression (Köhler et al., 2017) and cardiovascular disease (Swerdlow et al., 2012) . Taken together, these results suggest that IL-6 may be considered a biomarker of work-related stress.
| The Job Demands-Resources model
In the JD-R model, job characteristics can be classified either as job demands or job resources (Bakker & Demerouti, 2017) . Job demands refer to those aspects of a job (physical, psychological, social, and organizational) which require sustained physical and/or psychological (cognitive and emotional) effort from the employee and are therefore associated with certain physiological and/or psychological costs. Job resources are those aspects of a job that are functional in achieving work goals, reducing job demands and the associated costs, or promoting personal growth, learning, and development , 2017 Demerouti, Bakker, Nachreiner, & Schaufeli, 2001 ).
Job demands and job resources trigger two different processes: a health impairment process and a motivational process. In the health impairment process, chronic job demands require efforts and drain employees' mental and physical resources, thus leading, over time, to exhaustion and health complaints Bakker, Demerouti, & Sanz-Vergel, 2014) . Specifically, emotional demands (ED) and interpersonal conflict with colleagues (ICC) are often identified as major sources of stress among healthcare professionals (Almost et al., 2016; Clausen et al., 2012; Garrosa, Moreno-Jiménez, Liang, & González, 2008) , who have to cope with patients and their families, as well as face problems arising with other professionals within their teams (e.g., poor communication, lack of coordination).
JR play a central role in the JD-R model. Indeed, job resources trigger a motivational process, thus leading to high work engagement and better job performance , 2017 , and by definition, job resources may reduce job demands and the psychological/physiological costs associated with them and, therefore, buffer the relationship between JD and psychophysical strain (Schaufeli & Taris, 2014; Xanthopoulou et al., 2007) . Accordingly, the association between job demands and job strain is particularly strong when job resources are low .
However, there are different reasons why specific job resources, such as job autonomy (JA) or social support (SS), may buffer the relationship between job demands and psychophysical strain . For example, workers with high JA may take a short break from work, or switch to less demanding tasks, after a stressful situation has occurred (Kühnel, Zacher, de Bloom, & Bledow, 2017 Kurtessis et al., 2015) .
We hypothesized, in line with the buffer hypothesis of the JD-R Xanthopoulou et al., 2007 ) and the AL model (Juster et al., 2010) , that job resources (i.e., JA and SS) affect the relationship between job demands (i.e., ICC and ED) and a possible biomarker of stress, namely the pro-inflammatory cytokine IL-6. In other words, we expected the association between JD and IL-6 to be particularly strong when JR are low (i.e., loss of buffering effect), so that the levels of IL-6 are highest when JD are high and JR are low.
Demographic characteristics, such as gender and age, may influence circulating levels of IL-6. In previous research, gender differences were found in the production of IL-6 in response to acute stressful events (Endrighi et al., 2016) , as well as in sensitivity to glucorticoid, which may inhibit the production of pro-inflammatory cytokines such as IL-6 (Bourke, Harrell, & Neigh, 2012) . Also, age has been associated with increased levels of IL-6 (Franceschi & Campisi, 2014) . Based on these findings, women and older people may have higher levels of IL-6. For these reasons, we controlled for the effect of gender and age in subsequent analyses.
| METHOD

| Participants and procedure
The study was carried out in an Italian public healthcare organization, a hospital that delivers care 24 hr per day. The methodology adopted in this study has been described extensively elsewhere (Girardi et al., 2015) . Briefly, the study involved healthcare professionals working the same day shift. The day shift was chosen because other shifts (e.g., the night shift) may be associated with circadian misalignment, which, in turn, influences cortisol and inflammatory markers (Wright et al., 2015) .
At the beginning of their day shift, workers were interviewed by research team members to screen for psychiatric diseases, neuroendocrine diseases, and health-compromising behaviors. Workers who reported mood and anxiety disorders, neuroendocrine diseases, or drug abuse/dependence (according to DSM-IV-TR criteria) were not eligible for study inclusion. Participants then underwent blood sample collection for IL-6 and completed a self-report questionnaire to determine JD (measured as ICC and ED), and JR (measured as JA and SS).
Overall, the study involved 121 workers. However, two participants had extensive missing data, and were therefore excluded from subsequent analysis. Accordingly, the final sample for the study comprised 119 participants. The characteristics of the study sample are summarized in Table 1 . In this organization, each operating unit consists of a medical manager (a physician with managerial responsibility) at the top of the hierarchy, followed by head physician, physicians, head nurses, registered nurses, and certified nursing assistants. Medical managers and certified nursing assistants were not included in this study, because they work across operating units or working groups.
Physicians and head nurses were aggregated in the same category in Table 1 , because they coordinate the activities of other workers. These groupings were only for the purpose of description of the sample.
Analyses were carried out on the sample as a whole, and possible differences across groups were not considered.
| Measures
The four self-report scales were taken from the Q u -Bo Test, a standardized instrument developed for the Italian context Medical managers and certified nursing assistants were not included in this study, because they cooperate with different operating units or working groups, respectively. Type of contract: Permanent contract refers to an employment relationship which does not have a predetermined end date, whereas temporary contract refers to an employment relationship which is limited to a certain period of time.
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| 41 (De Carlo, Falco, & Capozza, 2008) . Two scales measured job demands, namely interpersonal conflict with colleagues (three items, e.g., "There is often tension between me and my colleagues") and emotional demands (four items, e.g., "I have to deal with clients or patients who do not treat me with the appropriate respect and politeness"). Two other scales reflected job resources, consisting of job autonomy (four items, e.g., "I can organize my work autonomously") and social support (three items, e.g., "My supervisor values my job"). For all the scales, the six-point response scale ranged from 1 (strongly disagree) to 6 (strongly agree). The psychometric properties of the self-report instruments are described below (see section 2.3 for further details).
Blood samples were collected between 9:00 and 11:30 in the morning under fasting and resting conditions, then sera were isolated and stored at −80°C until further analysis. Serum levels of IL-6 were measured employing the Bio-Plex Pro Human xMAP Assay 
| Data analysis
Prior to estimating the regression models, a confirmatory factor analysis (CFA) was carried out using LISREL 9.2 (Jöreskog & Sörbom, 2015) to evaluate the psychometric properties of the self-report instruments. Given that several scale items showed a non-normal distribution, the robust maximum likelihood was adopted as estimator. The Satorra-Bentler scaled chi square (SBχ 2 ) was considered, as well as two additional fit indices, namely RMSEA and SRMR, for which values close to or smaller than .08 indicate an acceptable fit (Brown, 2015) . The fit indices showed a good fit to data, SBχ 2 (71) = 107.13, p < .01; RMSEA = .06, SRMR = .08. Composite reliability, which reflects the ratio of explained variance over the total variance (Kline, 2016) & Fidell, 2013) , and missing values were estimated using the expectation-maximization algorithm (Cox, McIntosh, Reason, & Terenzini, 2014) .
The hypothesized relationships were tested using multiple regression analyses (Aiken & West, 1991) . Interleukin-6 was the dependent variable. Because serum levels of IL-6 showed a nonnormal distribution, a square-root transformation was applied. Job demands (i.e., interpersonal conflict with colleagues and emotional demands) and job resources (i.e., job autonomy and social support from supervisor) were the independent and the moderating variables, respectively. To create interaction terms, the scores of job demands and job resources were centered, and then the cross-products of centered variables were computed.
Because previous studies suggest that demographic characteristics may be associated with inflammation and pro-inflammatory cytokines, all the regression models were estimated both controlling for and not controlling for gender and age. Given that the results were very similar, only those obtained controlling for the effect of gender and age are reported. The effect size for the interaction was estimated using Cohen's f 2 (Aiken & West, 1991; Dawson, 2014) . Finally, to interpret the nature of the moderating effect, significant interactions were presented graphically, following the procedure outlined by Aiken and West (1991) .
Overall, four different models were estimated. In Model 1 (M1) demographic characteristics, the centered scores of ICC (one component of job demands) and JA (one component of job resources)
as well as the interaction term were entered in the regression model.
Model 2 (M2) was similar to M1, except that SS was the job resource. In
Model 3 (M3) and Model 4 (M4) ED was the job demand, and JA (M3) or SS (M4) were the job resources, respectively.
| RESULTS
In correlation analysis as shown in Table 2 , interestingly, emotional demand was positively associated with IL-6, r(117) = .19, p = .036, whereas the association between interpersonal conflict (ICC) and IL-6, while positive (r = .12), was nonsignificant. The size of these correlations was small for ICC and small to medium for ED (Cohen, 1992) .
The results of the regression analyses for prediction of IL-6 in models M1, M3, and M4 are presented in Table 3 . (Results from M2 are 
| DISCUSSION
Overall, this study offered preliminary support for the hypothesis that job resources are protective in that they buffer the relationship between job demands and serum levels of Interleukin 6, a proinflammatory cytokine that is considered a possible biomarker of stress (Hänsel et al., 2010) , given that the interactions between emotional demands and job resources, as well as the interaction between interpersonal conflict with colleagues and job autonomy (but not social support) were significant, after controlling for the effect of demographic characteristics such as age and gender. The relationships were in the expected direction, because the association between job demands and IL-6 was stronger for individuals with low levels of job resources, so that levels of IL-6 were highest when JD were high and JR were low.
Overall, the results of this study are consistent with the buffer hypothesis , 2017 and with previous research on the JD-R model. For example, Xanthopoulou et al. (2007) found that job autonomy and social support (as well as opportunities for professional development) were the most important moderators of the relationship between several job demands (including emotional demands) and core dimensions of burnout among employees from two home care organizations. However, by using a possible biomarker of stress (IL-6) as the outcome, the results of this study also extend previous research into the association between perceived JD/JR and self-reported psychophysical strain.
First, the exposure to stressful situations at work, in terms of high job demands and low job resources, was associated with higher levels of IL-6. This is particularly relevant for at least two reasons. These results provide initial empirical support for the role of inflammation in the strain response. This is an interesting finding, because inflammation, in terms of increased pro-inflammatory activity, has been proposed as one potential mechanism for the relationship between psychosocial stress and physical or psychological diseases (Hänsel et al., 2010; Juster et al., 2010; Strahler, Rohleder, & Wolf, 2015) .
Additionally, our results are consistent with the Allostatic Load model, which provides an integrative framework for understanding the relationship between the exposure to job stressors, short-lived physiological reactions (such as the inflammatory response, among others), and long-term consequences for the health of the worker (Girardi et al., 2015 ; see also Bakker, 2015; Ilies, Aw, & Lim, 2016 ).
In the JD-R model, job demands are defined as aspects of the job that require sustained psycho-physical efforts and are therefore associated with physiological (or psychological) costs, and JR are defined as those aspects of the job that may reduce JD and the associated physiological (or psychological) costs. However, to the best of our knowledge, research on the physiological processes involved in health impairment in the JD-R model is limited. Therefore, we believe that our study begins to fill this gap in the literature (Demerouti & Bakker, 2011) providing a valuable insight into physiological mechanisms (i.e., the inflammatory response) involved in the stress process.
A strength of this study is the combination of different measurement methods to investigate the association between perceived characteristics of the work environment and the strain response (i.e., a self-report questionnaire for the former, and a biomarker for the latter). Accordingly, we assume that the relationship between JD/JR and the strain response is not distorted by common method bias (Podsakoff, MacKenzie, & Podsakoff, 2012 ; see also Falco, Girardi, Marcuzzo, De Carlo, & Bartolucci, 2013) . Accordingly, this research design may overcome the limitations of several previous studies on the JD-R, which are usually based on the same measurement method (i.e., self-report) for determining both job demands and the strain response, including job burnout.
Our study has also some limitations. First, our cross-sectional research design precluded the ability to draw causal inferences, because JD, JR, and IL-6 were measured at the same time. Although the JD-R model assumes that job demands predict job strain and burnout, and that job resources may buffer this relationship, reverse causation may also occur. For example, employees experiencing psychophysical strain (i.e., with high levels of IL-6) could also report higher levels of job demands, especially when job resources are low . However, the directionality of the relationships hypothesized in the present study is consistent with the results of previous longitudinal research. Indeed, in accordance with the health impairment process of the JD-R, Hakanen, Schaufeli, and Ahola (2008) found in a longitudinal study of Finnish dentists (3-year follow-up) that JD predicted burnout over time, but burnout did not predict JD over time. Furthermore, Peters et al. (2016) found support for the buffer hypothesis of the JD-R in a longitudinal study (1-year follow-up) of nurses working in residential elder care in the Netherlands. In their study, the work schedule's fit with nurses' private life (a job resource) buffered the longitudinal relationship between job demands (i.e., demanding work schedule and long weekly working hours) and emotional exhaustion. Overall, while further research is required to disentangle the causal pathways between job demands, job resources, and pro-inflammatory cytokines, the relationships supported in the present study are consistent with current theories and evidence.
This study has also some additional minor drawbacks. The single serum sample prevented measurement of the circadian IL-6 profile (Agorastos et al., 2014; Altara et al., 2015) . Additionally, inflammatory responses are inversely related to hypothalamic-pituitary-adrenal axis activation, and cortisol has a diurnal variation (Rohleder, 2014; Sjörs, Ljung, & Jonsdottir, 2014 ), but we did not control for time of waking.
However, participants were all healthcare professionals working the same shift, and therefore timing of serum sampling and time of waking should not be a major concern.
Our study was carried out in a single, relatively small, sample of healthcare workers. This may give rise to difficulties with generalization and comparison of results. Additionally, the small sample size may have led to a somewhat reduced statistical power in detecting both first-order and interaction effects, the latter usually accounting for only a small proportion of variance in the dependent variable (Aiken & West, 1991) . For example, our sample size was slightly smaller than that required (i.e., 143 participants) to achieve an adequate statistical power of .80 at α = .05 for detecting a small interaction effect when the effect size of the main effects is also small, assuming no measurement error in the predictor variables (Aiken & West, 1991) . However, the sample size is in line with previous studies of the association between perceived characteristics of the work environment and physiological measures.
Furthermore, with respect to the simple slope analysis, arbitrary values of the moderators were chosen because there are no clear cut points for high or low job resources (Dawson, 2014) . Although the results of the simple slope analysis depend on this arbitrary choice, these values were chosen in accordance with previous methodological and applied research (Aiken & West, 1991; Bakker, Hakanen, Demerouti, & Xanthopoulou, 2007) .
Finally, only the interaction between interpersonal conflict with colleagues and job autonomy was significant, whereas the interaction between ICC and social support was not, and the size of the interaction effects was small in two cases out of three. Overall, caution is needed in drawing conclusions about the moderating role of JR in the relationship between JD (especially with respect to ICC) and IL-6, and additional research is required to replicate and expand these initial findings, possibly in different occupations and organizational settings.
The current study builds on our previous work (Girardi et al., 2015) , where we found an association between negative affectivity (NA), a social stressor (i.e., interpersonal conflict at work, ICW), and several pro-inflammatory cytokines, namely IL-1β, IL-12, and IL-17.
However, aside from the practical opportunity to identify a panel of biomarkers for WRS (described below), the two studies are very different from a theoretical standpoint, because they identified different antecedents of WRS. In the present study, according with the buffer hypothesis of the JD-R, we hypothesized that psychophysical strain may particularly occur when JD are high and JR are low, and therefore we focused on the interaction between JD (i.e., risk factors) and JR (i.e., protective factors) in predicting IL-6.
Conversely, in our previous work we applied a different theoretical model (differential exposure model; Eaton & Bradley, 2008) and investigated whether individuals with high NA (a personality trait) are exposed to higher levels of ICW, which, in turn, may be associated with higher psychophysical strain, measured by three possible biomarkers.
In this perspective, we found that high NA was indirectly associated (through ICW) with higher levels of psychophysical strain, reflected by higher levels of pro-inflammatory cytokines.
Summarizing, in the current study we focused on the (perceived) work environment itself, whereas in the previous one we focused on the interrelationship between the (perceived) work environment and individual traits in predicting WRS. Finally, in the present study we considered IL-6 a biomarker of WRS, although in our previous work we Demonstrating that IL-6 can be a biomarker of stress provides a valuable contribution to the literature, over, and above our previous work. IL-6 and IL-1β (as well as TNF-α) are the most relevant proinflammatory cytokines (Slavich & Irwin, 2014) in the stress response, because they are produced in response to acute stress (Steptoe, Hamer, & Chida, 2007) . However, IL-6 has been examined more frequently than many other cytokines in the literature of inflammation and psychosocial stress due to its key role in the human pathophysiology of several diseases, including depression and cardiovascular disease (Su et al., 2017) . In asymptomatic subjects, circulating levels of IL-6 are more often detected than those of other soluble biomarkers, and the predictive value of IL-6 is accepted, given that in an inflammatory process, a strong increase in IL-6 (with respect to physiological status) is usually detected, paralleling the profile of other immune-correlated biomarkers.
The results of this study have important practical implications. In terms of primary prevention, they should encourage organizations to optimize the balance between job demands and resources (top-down approach; van Wingerden, Bakker, & Derks, 2017) . This could be achieved by either reducing JD (whenever possible) or providing workers with adequate levels of JR, such as job autonomy and social support, in order to offset the negative consequences of high job demands on health (i.e., psychophysical strain and job burnout).
Particularly, managers should especially reduce JD perceived as hindrances (e.g., interpersonal conflict, role conflict, and emotional demands), which have mostly negative consequences for workers, whereas JD perceived as challenges (e.g., workload) have both positive and negative consequences (Crawford, LePine, & Rich, 2010) .
With respect to secondary prevention, interventions could be directed at improving individuals' personal resources (such as self-efficacy and optimism) which, like job resources, may counterbalance the negative consequences of job demands on strain and burnout (Bakker & Demerouti, 2017) . Additionally, interventions could be aimed to increase job crafting, in which employees are encouraged to proactively optimize their own work environment (bottom-up approach; Tims, Bakker, & Derks, 2012) . For example, employees could try to increase social resources (e.g., seeking social support from their supervisor) or structural job resources (e.g., taking a self-initiated short break from work if possible, or engaging in activities promoting recovery when a break can be taken; Kim, Park, & Niu, 2017; Kühnel et al., 2017) . Workers could seek more challenging job demands (e.g., devoting time and effort to take care of patients' needs, in addition to delivering high-quality care), which are positively associated with work engagement. However, challenging job demands are also associated with job burnout (Crawford et al., 2010) , so increasing job demands should be voluntary to avoid the danger of feeling emotionally overwhelmed and exhausted.
This study also has important implications in terms of tertiary prevention of serious illness among those already suffering from job stress. In previous research, inflammation was considered a mechanism (among others) linking WRS and severe psychological or physical diseases (Miller & Blackwell, 2006; Rohleder, 2014) . Accordingly, occupational physicians or psychologists/psychotherapists should be involved in the support, treatment, and rehabilitation of those employees who are suffering from work-related stress. At this level, interventions may involve employee assistance programs (EAP), group or individual psychotherapy, medical care, and rehabilitation after sick leave.
| CONCLUSIONS
Work-related stress is a widespread phenomenon, which may impair both the wellbeing of healthcare professionals and the quality of care.
Building on the JD-R and the AL models, we investigated the associations between job demands, job resources, and the proinflammatory cytokine Interleukin-6 in a sample of Italian physicians and nurses. In line with the buffer hypothesis of the JD-R, job autonomy affected the association between JD (interpersonal conflict with colleagues and emotional demands) and IL-6. This relationship was stronger for individuals with low levels of JA, in that the highest levels of IL-6 occurred when JD were high and JA was low. Similarly, social support from the supervisor affected the association between emotional demands (but not interpersonal conflict with colleagues) and IL-6. Overall, this study has important clinical implications for practitioners and health system managers. Results suggest that measurement of IL-6 as well as other pro-inflammatory cytokines could be beneficial for early diagnosis and prevention of health consequences of WRS.
